This article addresses the gap between research and practice by describing the feasibility and outcomes of an evidencebased diabetes self-management health education program. The Healthy Changes™ program used a peer-led group format to promote physical activity and healthful eating practices, using culturally relevant materials and measures.
D iabetes affects more than 171 million people worldwide, 1 potentially increasing to 366 million in 2030. 2 Diabetes is an independent risk factor for coronary heart disease 3 and a major cause of functional limitations, comorbidities, 4 and mortality. 5 Diabetes selfmanagement programs 6 and specific lifestyle behaviors, including healthful eating, regular physical activity, and adequate social resources, have been shown to affect body weight, blood glucose, hemoglobin A1C, 7 and morbidity and mortality. Given the prevalence of unhealthful lifestyles, our obesogenic culture, 8 and the difficulty of changing health practices, it is essential to investigate evidence-based behavioral interventions with the potential for wide dissemination. Most diabetes self-management research has not addressed real-world community dissemination and application issues. 9 The translation of evidence-based programs requires identification of interventions which have succeeded in controlled research trials and appropriate adoption of these programs for community settings. Noting that many studies do not report sufficient contextual information to determine the applicability of programs to particular settings, Glasgow et al. 10 recommend that researchers report descriptions of program implementation as well as discussions of generalizability and feasibility.
Several evidence-based lifestyle change programs have been successfully translated into community projects. 11, 12 Investigators of such programs have reported variously on implementation procedures, participant recruitment, procedures related to improved outcomes, health disparities, and process evaluation procedures. This report expands on previous research by presenting information about the creation of community partnerships; resources needed to implement this community program; agency recruitment and oversight; peer leader recruitment, training, supervision, and support; barriers to program participation; and program maintenance.
The investigators considered evidence-based programs for community delivery, and chose to adapt elements from the Diabetes Prevention Program (DPP) 13 and the Chronic Disease Self-Management Program (CDSMP). 14 This study describes the process for translating elements of the DPP and CDSMP to a community-based lifestyle change intervention called Healthy Changes™. Like the DPP, the Healthy Changes™ program targeted dietary practices, physical activity, goal setting, and problemsolving skills. Unlike the DPP, which targeted people with prediabetes and used intensive individual meetings with nurse health coaches, Healthy Changes™ targeted older adults over age 55 with type 2 diabetes and used a group approach delivered by peer leaders similar to the CDSMP. Outcomes from 179 participants are presented here, along with process evaluation data from site coordinators, interventionists, and participants.
Methods

Pilot Study
A 6-month pilot study was conducted to assess the feasibility, desirability, and adoption of Healthy Changes™. A total of 144 subjects participated in the pilot study (76 provided baseline survey data). Quantitative and qualitative data were gathered to evaluate peer-leader training techniques, recruitment procedures, and intervention elements, and to evaluate feedback from agencies, site coordinators, peer leaders, and participants. Attendance was collected, and demographic, physiologic, behavioral, and psychosocial measures were assessed at baseline and immediately after intervention.
The participating community-based pilot sites (N = 4) attracted a reasonable number of non-Caucasian participation (24%), which is higher than the local area of 20.5%. Respondents' ages ranged from 27 to 96 years with a mean of 65.7 (SD = 13.4) and most were female (81%). Of 26 possible meetings, attendance averaged 8.7 (SD = 6.5) and ranged from 1 to 26. The most common reason for nonattendance was illness. There was a statistically nonsignificant tendency for better attendance to relate to greater improvement in outcomes.
Among participants with pre-and postintervention survey data (N = 48; 63%), improvements were made in dietary self-management and use of community resources, and participants generally recommended the program.
The pilot study demonstrated that benefits were derived from assisting participants in locating community resources, identifying problems, exploring solutions, and communicating with health-care providers. Therefore, in the main study, communicating with one's physician was included as a group session topic. Trained Personal Advocates also were available as a resource for people who needed assistance with problems beyond the group's capacity. Their services, however, were underutilized.
The pilot study revealed the necessity for site-specific support of the program, in providing a consistent and adequate location for classes, supervising peer leaders, and recruiting participants. Thus, for the main study, a coordinating agency was designated to assist in recruitment of peer leaders and participants.
Main Study
Program overview. The main Healthy Changes™ study was funded under the Administration on Aging's (AoA) Evidence-Based Disease Prevention Initiative. Oversight of the study was provided by a partnership of 4 organizations: a community-based advocacy organization for older adults (Elders in Action), a large healthcare system (Providence Health System), a research organization (Oregon Research Institute), and the local Area Agency on Aging (AAA).
Intervention description. The Healthy Changes™ program was offered at no cost to study participants, and addressed dietary and physical activity-related educational, support, and advocacy needs of older adults with type 2 diabetes in weekly 1.5-hour group sessions. At each meeting, participants reported on their success in achieving weekly action plans, identifying actions needed to achieve their health goals, barriers to completing actions, resources to overcome barriers, and whether they believed they could achieve their actions. Other participants offered encouragement, made helpful suggestions, and discussed relevant community resources. Trained peer leaders or an expert lecturer gave interactive presentations about healthful eating or physical activity from 26 prepared topics. Presentations included such topics as cooking demonstrations, blood glucose meter demonstrations, and food taste testing. Meetings concluded with participants developing new action plans for the next week.
Site recruitment. Existing networks were used to recruit potential sites with final selection based on willingness to maintain fidelity to key intervention components and quality controls. Healthy Changes™ was delivered to 8 public and nonprofit community sites located in urban and suburban settings, including senior and community centers, an American Indian health clinic, a faith-based organization, and a housing authority agency.
Peer leader recruitment. Healthy Changes™ was designed to be delivered by volunteer, nonprofessional, trained peer leaders. Leaders were selected based on their similarity to group members (eg, speaking primary language of group), being respected in their communities, previous experience facilitating a group, ability to motivate, good listening and problem-solving skills, and experience living with diabetes.
Participant recruitment. Eligibility criteria included
being an older adult (age 55+) with diabetes, residing in the community, and not having physical and/or mental impairments. To recruit participants, site coordinators made announcements and presentations to internal and external community groups, posted fliers, placed bulletins in newsletters, contacted eligible older adults directly, depended on "word of mouth," worked with local media, and partnered with other agencies. Announcements at other programs offered by the agency and bulletins in agency newsletters were rated as the most successful strategies.
Program materials. The program guide, available in English, Spanish, and Russian, provided detailed information for sites about selecting peer leaders, recruiting participants, and finding community partners, and gave session-by-session instructions for delivering the program.
Peer leaders were required to attend a 2-day experiential workshop taught by 3 of the study investigators. The training included information about facilitating groups, behavior change, diabetes self-management, and collecting study outcome measures. Once trained, all leaders were observed leading their sessions, and given feedback at least once by an investigator. Bi-monthly meetings were held to provide ongoing assistance, address problems, and maintain program fidelity.
Measures
Data for the project came primarily from paper-andpencil participant surveys, program records, focus groups, and exit interviews. The measures were selected based on strong psychometric properties, feasibility in nonresearch settings, and use in comparable evidence-based trials. Baseline assessments were conducted at the second meeting; posttest measures were obtained at 4, 8, and 12 months. All measures were translated and backtranslated into Spanish and Russian. Peer leaders assisted participants with reading or comprehension issues.
Participant demographic variables included age, gender, race/ethnicity, education, income, employment, smoking status, living situation, and marital status. Information was also collected on medical condition (self-rated health, self-reported height and weight, age at diabetes diagnosis, years since diabetes diagnosis, number of comorbidities) and insurance status.
The primary behavioral endpoints were derived from the 9-item Summary of Diabetes Self-Care Activities (SDSCA), 15 which assesses self-care over the preceding week for diet and physical activity. Six physical activity items from the Stanford Education Research Center Exercise Behavior Scale (EBS) 16 were incorporated to compare with results from earlier randomized clinical trials.
Psychosocial outcomes included self-efficacy and use of supportive community resources, assessed by means of the Chronic Illness Resources Survey (CIRS), 17 which profiles the respondent's use of proximal (eg, family and friends) and more-distal (eg, neighborhood) health-promoting resources.
Project staff interviewed site coordinators and peer leaders regarding their role, satisfaction with the program, and suggestions for improvement. Peer leaders were asked to delineate the characteristics of successful leaders and to describe differences between study participants and dropouts. Focus groups were conducted with study participants to determine reasons for joining and attending, to learn about their behavior changes, and to assess their program experiences.
Research Design
Like the CDSMP, Healthy Changes™ was designed to test the magnitude of effects in community settings. Compatible with real-world delivery settings, a pre-post design was used rather than a control-treatment group design.
Analyses
Before analysis, data were checked and descriptive statistics were computed to provide an understanding of the nature of the data. One-way analyses of variance for continuous variables and chi-square analyses for categorical variables were used to evaluate the equivalence of completers and dropouts on demographic and medical history variables. The effectiveness of the program was defined as pre-to-post program change in total time per week participants spent on specific types of exercise; number of days in the past week participants engaged in at least 30 minutes of physical activity; number of days participants followed their eating plans, consumed high-fat foods, and ate packaged or bakery sweets; and body mass index.
To determine intervention effects on diet and physical activity from baseline to 4, 8, and 12 months, repeated measures analyses of covariance were conducted, controlling for differences in site, race, gender, age, body mass index, health rating, and education (high school or fewer years vs some college or college graduate).
As in Lorig et al, 18 the extent to which initial levels and 4-month changes in self-efficacy predicted subsequent diet and physical activity behavior change was explored. Multiple regression analyses were conducted to determine other predictors of behavior change and program satisfaction, such as demographic variables, goal-setting, attendance, and use of supportive resources.
Qualitative data from meeting observations, focus groups, and exit interviews were reviewed and common themes identified.
Results
Participant Characteristics
Baseline characteristics of Healthy Changes™ participants are presented in Table 1 . This was a high-risk group: average body mass index was in the obese category, most participants had multiple chronic illnesses (most commonly high blood pressure and arthritis), only 6 respondents reported being in excellent health, and average yearly income was approximately $16,000. Because it was not possible to collect demographic information from eligible people who failed to enroll in the program, representativeness of the sample 19 was determined by comparing demographic data from the 2005 Oregon Behavioral Risk Factor Surveillance System (BRFSS) survey. The BRFSS survey sampled 2236 people aged 55 years and older with type 2 diabetes ( Table 1 ). The current sample was compared on age, gender, education attainment, marital status, employment status, body mass index, and self-rated health. The 2 samples compared favorably for body mass index and self-rated health, but Healthy Changes™ attracted more females, and adults with lower incomes and less formal education. 
Attendance
Total enrollment was 243 individuals, with baseline data available for 179 participants. Partial data were collected from 147 (82%) participants at 4 months. After exclusion of those with incomplete follow-up data, 97 (54%) individuals were available for 4-month analyses, 50 (28%) at 8 months, and 43 (24%) at 12 months. The sharp decrease in the sample from baseline to 12 months can be attributed to difficulties in completing the assessments (refusal, lack of follow-through from peer leaders), rather than attrition. Results are not formally presented for the 8-and 12-month assessments due to the limited data. Analysis of characteristics of those who provided 4-month follow-up data versus those who did not revealed that those who were married (P < .02) and those with less education (P < .02) completed the 4-month assessment.
Attendance was recorded for 235 participants. Of these, 213 attended at least 2 sessions. Participants attended an average of 12.9 (28%) sessions (SD = 11.8), ranging from 0 to 46. Most common reasons for nonattendance were illness, and social and work conflicts. Participants tended to complete a higher percentage (81%) of sessions (5.7 of 7 sessions) in the CDSMP program of Lorig et al. 14 Analyses of the characteristics of low attenders (0-9 sessions) versus high attenders (10 or more sessions) indicated that non-Caucasian individuals, those who lacked a regular health-care provider, and those with more comorbidities were more likely to attend regularly.
Barriers to Participation
Focus groups with group leaders indicated that a lack of transportation was the major barrier to Healthy Changes™ participation. Inconvenient time and location of the meetings were also cited, but less frequently.
Effectiveness
Primary analyses. Examination of the baseline and 4-month mean ranks (MRs) from the Wilcoxon matchedpairs signed-ranks test indicated significant improvement on 2 of the 4 outcomes: the SDSCA Diet (baseline MR = 34.61; 4-month MR = 45.17; P < .0092) and SDSCA Physical Activity (baseline MR = 35.76; 4-month MR = 45.56; P < .0248) scales. The reported average number of days eating a healthful diet increased from 3.9 at baseline to 4.1 at 4 months, and the reported number of days of engaging in physical activity increased from 2.9 days at baseline to 3.5 at 4 months. Outcomes from the EBS were mixed. There was a pattern of increased total time spent performing all physical activities combined as well as stretching or strengthening exercises, walking for exercise, and using aerobic exercise equipment. For the 4-month comparisons, none of the individual EBS items, nor the average of all items reached the P < .05 level of significance. There were no significant improvements on self-rated health or body mass index.
Secondary analyses.
Wilcoxon matched-pairs signedranks test indicated that there were significantly greater improvements in the MRs for 2 of the 3 psychosocial outcomes: self-efficacy (baseline MR = 29.09; 4-month MR = 47.26; P < .001) and use of supportive resources (baseline MR = 33.34; 4-month MR = 46.46; P < .002).
Participants made significant improvements from baseline to 4 months on measures of dietary self-efficacy, exercise self-efficacy, and confidence in overcoming challenges to illness management. The average confidence rating for the 7 items combined was 6.6 (SD = 2.5) at baseline and 7.7 (SD = 2.5) at 4 months.
Respondents varied widely in their use of supportive resources. At 4 months, participants reported a substantial and significant increase in use of community resources (eg, attending free or low-cost meetings that supported them in managing their diabetes), but they did not report an increase in support from their health-care providers (eg, doctors involving them as a partner in making decisions).
Predictors of change.
Hierarchical regression analyses were used to evaluate hypothesized relationships between predictor variables (ie, attendance, gender, volunteer work, income, education, years diagnosed with diabetes, self-efficacy, and use of community resources) and changes in diet and physical activity outcomes. Engaging in volunteer work and years diagnosed with diabetes were significantly positively associated with dietary changes at 4 months (P < .05 and P < .01, respectively). Increased self-efficacy was modestly, although significantly, related to changes in the SDSCA physical activity measure (P < .01 at 4 months). Increased use of supportive resources was significantly related to change in the EBS at 4 months (P < .05).
Comparison of outcomes with similar programs.
Healthy Changes™ participants closely matched their counterparts in the CDSMP [18] in making significant improvements in self-efficacy (see Table 2 ). However, for self-rated health, Healthy Changes™ participants Table 2 Comparisons Between the Healthy Changes™ and the Lorig Chronic Disease Self-management Programs approached, but did not match, the improvements reported in the CDSMP study.
Process measures. Program evaluation information was obtained at the 4-month assessment. Most participants reported that the program helped them achieve program goals (76%), communicate better with health-care providers (73%), use community resources (68%), and manage their diabetes (75%).
Qualitative data from peer leaders indicated that the most important qualities for their success were their ability to relate to seniors and to engender a sense of ownership. They also believed, but less so, that a successful peer leader should be knowledgeable about diabetes, outgoing, and able to maintain group control.
Six site coordinators responded to a survey about their experience with Healthy Changes™. The site coordinators indicated that the greatest benefits to their agencies were the strengthening of their relationship with the community, bringing new people to their center, educating staff about diabetes and community resources, and cultivating new trained leaders. Coordinators varied widely in their reporting of obstacles to program implementation. The most frequently mentioned challenges were difficulties with peer leaders, an inadequate number of interested participants, and an already full schedule. Implementation and robustness. While trained peer leaders having different backgrounds, experience with diabetes, and education levels were equally able to implement the program, not all of the trained peer leaders accepted the importance of consistently reviewing participant action plans using the problem-solving framework-a key part of the CDSMP-and most diabetes self-management programs. 14, 20 Participant outcomes were unrelated to several demographic variables and patient characteristics; the only exception was that diet improved more for those with heart disease and back problems than for those without (both P values = .001). Given the general lack of significant correlations in more than 120 comparisons, the program appears equally effective across subpopulations.
Discussion
Healthy Changes™ represents a systematic effort to implement a community, evidence-based intervention to improve the self-management of physical activity and dietary intake in older adults with type 2 diabetes. The program sought to be engaging, yet flexible enough to adapt to diverse ethnic, age, and socioeconomic classes. Qualitative data from site coordinators, peer leaders, and study participants indicated that the intervention was relevant in terms of culture and content, and allowed the groups to bond and become adept at solving problems related to lifestyle goals. Participants were highly satisfied with the program.
Despite the availability of effective, evidence-based programs to improve lifestyle habits in older adults with type 2 diabetes, 13 few have been translated into community settings, and there is a well-documented tendency for practice to lag behind knowledge. [21] [22] [23] An important strength of Healthy Changes™ was an attempt to fill this gap.
Several limitations should be considered. First, the study lacks a direct experimental comparison sample, and therefore it is impossible to know whether the study outcomes can be attributed to Healthy Changes™. But in other studies using the same measures, those in the control conditions generally did not tend to improve over time. 24 Also, to reduce costs and participant burden, we relied exclusively on the use of self-report measures. For instance, there were logistical difficulties in providing each site with an accurate, portable scale to reliably measure height and weight, especially because the classes were held at a variety of locations. We were also concerned that the program not have the feel of a medical intervention. Social desirability is the major concern related to self-report data, yet the selfreported increase in body weight suggests results were not due to demand characteristics. Results from other studies using identical measures suggest these measures are not susceptible to social desirability. 25 Another limitation concerns missing data. The number of participants who returned posttest surveys sharply decreased from baseline to 4 months, despite attendance of up to 235 participants. This diminished our ability to detect longer-term (8-and 12-month) outcomes. The high level of missing follow-up data reflects the lack of skill and low importance attributed to data collection process among participating agencies. Our experience illustrates 1 of the constraints of conducting programs in community rather than research settings. Future dissemination efforts should budget for professionals to conduct assessments.
Implications/Relevance for Diabetes Educators
This was a program for adults who had already received diabetes education and, after struggling with the complexities of a diabetes self-care regimen, were ready to receive ongoing help and support to manage their diabetes. In initial fee-for-service diabetes education programs, newly diagnosed diabetes patients receive a large amount of information in a very short time. They cannot begin to comprehend it all and typically feel overwhelmed. Long-term maintenance of changes made in diabetes education programs is a major challenge, and it may be that continued intervention is necessary to produce lasting changes in lifestyle behaviors within the "obesogenic" environment in which we live.
Community-based programs should give participants a chance to identify and discuss impediments to goal attainment at support meetings facilitated by peer leaders. Training and supervision of peer leaders should be considered, along with an interactive computer program for action planning. 20, 26 Further research should identify optimal program length, program aspects that can be altered or dropped, and whether the program can be generalized to other chronic conditions.
